Isospin Splittings of Baryons by Varga, K et al.























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Experiment [1] 0:8 0:4 MeV 1:4 0:6 MeV 6:3 2:1 MeV
Wright [2]  1:4  1:98 3.08
Deshpande et al. [3]  (3  18)  (2:5  10) 4:5  12
Itoh [4] 6.5 2.4 2.51
Ono [5] 6.1 2.24 1.77
Lane and Weinberg [6]  6  4 4
Chan [7] 0.4  0:7 3.2
Lichtenberg [8] 3.4 0.8 1.1
Kalman and Jakimow [9]  2:7  2:24 3.6
Isgur [10]  2  1:8
























, while data seemingly favour the reverse. In other words, to the extent










which is not observed.
In Table 2, the electromagnetic splittings are revisited using the potential mod-
els of Refs. [13] (model BCN) and [14] (models AL1 and AP1), supplemented by









magnetic term is small [15]. The model-independent sum rules by Franklin [16] are
veried with good accuracy.
As seen from Table 2, light baryons come out in good agreement with the ex-
perimental data [1], but some problems appear for charmed baryons (see Table 2).
Reasonable changes of light quark masses or other parameters do not modify sub-













, at variance with













smaller than the PDG average 6:3  2:3 but closer to the PDG t 4:7  2:1 MeV
or the recent CLEO result [12].
This problem raises the question whether some contribution is neglected. For





















is then introduced to lower the mass of baryons.
As it depends on masses, this term gives a contribution to electromagnetic mass
splittings as well. This slightly improves the description of the electromagnetic
splittings of light baryons. However, as is evident by inspecting the three-body



















' 1:5 MeV, with little dependence on the
choice of parameters.
Another possibility which can be explored is the running of 
s
, which leads to
TABLE 2. Comparison of calculated isospin-breaking
splittings (in MeV) with experimental results.









































































































a reduced coupling when heavy quarks appear because the scale is chosen to be
proportional to the masses involved (of course problems related to the precise choice
of the scale and to the unknown 
s
behavior at small scales emerge). Such an eect
would decrease the coupling of the spin-spin term and does not seem to go in the
right direction for changing the order of 
c
multiplet.
A further contribution could come from instantons [17,18]. Interesting results
have been obtained on hadron spectroscopy with models including this instanton
term replacing [17,18] or supplementing [19] the chromomagnetic force. One nds
that this interaction does not contribute substantially to 
c
mass splittings for it
is inversely proportional to the quark masses and is zero for a quark pair with spin
1, thus could not help solving the present problem. It gives, anyway, a positive







Alternative quark models with meson exchange have been recently revisited by
Glozman and collaborators [20]. However, the extension of Glozman model to
heavy baryons remains problematic, notwithstanding some initial attempts [21].
In conclusion, we nd that, albeit a good agreement with light-quark baryons
(including spin excitations), even an accurate variational treatment implementing













is not really reproducible. More precise data are however required before drawing
conclusions about the relevance of these models for describing the conning regime
of QCD., an in particular, the need for new contributions, like electromagnetic pen-
guins [22]. A more detailed account of our investigation will be presented elsewhere
[15].
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